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Background

= The DRP named several possible proceduresto
study steroidogenesis and its’ ability to
characterize the endocrine effects of various
environmental contaminants, industrial substances
and pesticides

¢ Tissue culture

+ Purified cell preparations

+ Cdl lines
+ Ovarian In vitro steroldogenesis assay
¢ Testicular in vitro steroidogenesis assay




Why Sliced Testis Assay?

® Minimal Cost

m Quick

= Uses Standard L aboratory Equipment
= Basic Laboratory Training

= Stable Preparation
m Uses Reduced Number of Animals
m Can be Standardized

= \Well-defined endpoint in testosterone
concentration

m Can be modified to use intermediate hormonal
endpoints




Optimization of the Sliced Testis
ASsay

Thiswas planned to be Implemented
In Two Phases




Prototypical
Sliced Testis Assay

m Testes are weighed and placed in DPBS
buffer

m Each testis is sliced along the longitudinal
axis into slices of proper weight

m Slices are placed with 5SmL of media

m |ncubated at 34°C in 5%C0O, and 95% air
on a shaker




Sliced Testis Assay

m At first time-point —baseline — mediais removed
and discarded

= Fresh mediais added and an aliquot is collected

= Half of the samples are challenged with a
stimulant, such as hCG

= Aliguots are collected at 1, 2, 3 and 4 hours post-
challenge

= Samples are anayzed for testosterone
concentration in a RIA assay




Technical Flow lllustration of Sliced
Testi_g, Assay
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Figure 2. Technical Flow lllustration of the Sliced Testis
Steroidogenesis Assay




Phase 1. Preliminary
Experimental Phase

m Establish whether agiven level of each
factor affects assay performance

m The factors are unlikely to have an

Interaction or at best a minimal interaction
with another experimental factor

m An effect of one of these factors would
reguire additional verification experiments
after sensitivity analysis




Phase | Design

Assay Kit Assay
Verification Optimization

| |
Testosterone LOH Factorial Design ~ Single Factor Design
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Phase I1: Primary Experimental
Phase

m Factors that may affect assay performance
were tested

m [ hese factors were divided into four

Sections where each section was composed
of factors that might produce interactions




Phase Il Design

Primary Experimental Phase
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Testosterone Radiolmmunoassay

m RIA

= Used to measure testosterone concentration
of the aliguots taken at various time-points

m Commercia kit

m Utilizes 125 | -testosterone and a
testosterone-specific antibody affixed to
tubes




Testosterone RIA

= Verification of the assay using Media 199
without phenol red

= Determination of assay accuracy,
sensitivity, precision and parallelism




Assay Type:
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Testosterone RIA Validation with
M-19

Tstosterone RIA
Percent Recovery

S50 .1 25 ul
113.8 133.3
129.5
146.5

Testosterone RIA
Assay Parallelism

50 .0 25 4.1 10 L0
+ 8 ng/mi .10 Nng/mi 10.66 ng/mt 11.92 ng/mi

The Index between 50 and 25 10 .d was 117.1%, between 25 and 10 .1 was 111.8% and between 50
and 10 «1 was 130.99%.

Testosterone RIA
Intra-assay CV

50 .10 25 ,.1

Unspiked Blanks
M199

+ 8 ng/mi 5 24%

+ 2 ng/ml 6.09%

+ 0.5 ng/mil 13.34%




| actate Dehydrogenase (LDH)
ASsay

= Validation of the assay using Media-199
without phenol red

= Measuring the assay accuracy, sensitivity,

and precision
m Performed at L aboratory Corporation of
America
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Phase |

m Tested:
+ Media Type
—Eagles MEM
—RPM1-1640
—Medium-199
+ Gaseous Atmosphere

—5% CO, / 95% air
—5% CO, / 95% O,
—AIr

¢ Rat Age
—11 weeks
—15 weeks
— 22 Weeks



PHASE |. Experimental Design

Table 2. Summary of Experimental Factors for Phase 1 Optimization

Factor Experimental Levels Coded Experimental Levels
Media Type RPMI-1640 medium-199 | Eagles-MEM -n-
Gaseous NA 5% CO,/ 5% CO,/

Atmosphere 95% air 95% O,
Rat Age --——

NA = not applicabie.




Based on Original-Scale Models Adjusted Mean Levels

Level of Mean Levels of Dependent Mean Levels of Dependent
Independent Variables: Without hCG Variables:
Variable Stimulation With hCG Stimulation

Media | Gas | Age Y2 Y3 Y4 Y2 Y3 Y4
(z1) (z2) | =3)
RPM 1-1640
1)

Media 199
(0))

Eagles ME
1)

5% CO,/ 95% Air
1)

5% CO, /7 95% O,
(0)
Air
+1)

11 Weeks
1D

15 Weeks
(0)

22 \Weeks
+1)

-1
0
+1
-1
0
+1
-1
0
+1

-1 5.43* | 15.00 28.51 38.78

0 5.40** | 9.68* 17.65** 25.55™
+1 2.73* | 5.55™ 8.18™ 11.58*
-1 7.68 20.02 34.14 46.02

0 7.05 14.90 26.88 42.62
+1 208 | 817 9. 24 13.40™
+1 -1 5.90* 14.71 22.34~ 31.33*
+1 0 8.28 18.93 32.30 48.80
+1 +i] 3143 | 6.37 9.50** 13.67™"
Shaded cell indicates highest mean estimated level.

* Indicates that the mean level is significantly lower than the cell with the maximum estimated level,
p=0.05.

** Indicates that the mean level is significantly lower than the cell with the maximum estimated level,
p=0.01.




Phase | Optimizations

= Medium-199 without phenol red
m Gaseous atmosphere of 5% CO, / 95% O,

m Ratsthat were 11 weeks of age snowed
results similar to those that were 15 weeks
of age, therefore rats 11-15 weeks can be
used In the assay




Phase ||

m To betested:

NCu
NCu
Ncu

ncubation Temperature

nation Vessel Type
pation Shaker Speed

pation Media VVolume

NCG Concentrations

¢ Testicular Fragment Size

+ Time Delay before starting the assay
preparation

+ Organ Preparation Technigue

+» Sample Aliguot Volume




Table 6. Summary of Experimental Testis Preparation Factors for Optimization

Factor Identification

Experimental Levels

Coded Experimental
Levels

hCG Concentration

Time Delay

03 I*

Organ Preparation Technique

Cold Wam
buffered | buffered

saline saling

Sample Aliquot Volume

0.125 0.25

*Prototypical value.
*NA - not applicable.




Table 4. Summary of Experimental Incubation Factors for Optimization

Factor Identi- Factor Experimental Levels Coded Experimental Levels

fication Name ) 3 3 3 4

Incubation X1 - 34* . - = -1 . +
Temperature

Incubation Vessel X2 scintillation | test tube
Type vial*

Incubation Shaker
Speed

Incubation Media
Volume

hCG Concentration

Fragment Size

* Prototypical value.
*NA - not applicable.




Technical Flow of Sliced Testis Assay
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Figure 2. Technical Flow llHlustration of the Sliced Testis
Steroidogenesis Assay




Phase |1 Optimization

Currently Being Analyzed




